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Abstract 
This paper describes a framework to perform therapeutic exercises. The work includes a Kinect camera to capture de patient’s 
movements and two applications: a desktop and a Web application. The Web application is used to provide the communication 
between the patients and the doctor. The desktop application is used to capture the video information and to give feedback to the 
patients. The paper also presents experiments performed to evaluate the system.  
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1. Introduction 
For certain patients, it is difficult to go to a medical center. For others the practice of therapies alone at home can be 
a problem. In these situations, a physical telerehabilitation system using recent technology can be a solution. In [1] 
is described the results of a pilot study conducted to evaluate the feasibility and patient acceptance and to estimate 
the clinical impact of physical telerehabilitation in patients with multiple sclerosis. They used the HAT system [2] to 
perform the experiments. The paper shows the patients were highly satisfied with the service. Currently, there are 
technologies that can help patients to perform their therapeutic exercises at home without the presence of the doctor 
or the therapist. Recent proposals [3, 4] use the Xbox Kinect to support users/patients to do their therapeutic 
exercises. Both works are based on computer games. They used computer games to motivate the patients.  
This paper describes the Healnect project that is similar to the previous works but it uses different user interaction 
strategies. It is designed to take in consideration the situations where the user has difficulties to go to a medical 
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center. The main goal is to allow an easy communication between the health professional and his patient using 
technologies. These technologies allow the evaluation of the human body movements. The Healnect project is also a 
system based on the Xbox Kinect to aid physiotherapy patients to perform their therapeutic exercises.  
The main difficulties related to these types of projects are the application scenario. The field of physiotherapy and 
the type of users has several particularities [4] that should be included in the design of the system.  Following this, 
we also include health professionals in the design of the framework in order to build a more realistic system.  
The paper is organized as follows: Section 2 gives an overall description of the framework. Section 3 explains the 
applications developed. Finally, the experimental results and conclusions are presented.  
 
2 . System Overview 
 
The proposed framework is composed by two applications (see figure 1): a Web application and a desktop 
application. It also includes a Kinect camera to capture therapeutic movements of the patients.  The Web application 
was developed to facilitate the communication between the doctor and the patient. It also includes a chat platform to 
send messages online or offline. The desktop application is used to capture the patient movements using an Xbox 
Kinect camera.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A typical application scenario of our system is showed in Figure 1. It consists of the following steps:  
1) The patient schedules an appointment and the doctor observes him; 
2) The doctor registers the patient in the Web application and assigns him the exercises; 
3) The doctor can create exercises through an application that received information from Kinect; 
4) The patient has a specific application to access his exercises; 
5) With the Kinect and the application installed the patient performs the exercises. 
 
To develop this framework several technologies were used. On table 1 is presented the selected and used 
technologies on the solutions development.  
Figure 1– Application scenario. 
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HTTP API Framework ASP.NET Web API 
Web Application Framework ASP.NET MVC 4 
Data Access Framework Entity Framework 5 
Unit Tests NUnit 
Dependency Injector Ninject 
Database Microsoft SQL Server 2008 
Kinect Interaction Microsoft SDK 
Desktop Application Framework Windows Presentation Foundation 
 
 
 
3. Architecture 
 
On Figure 2, it is possible to observe the architecture of the project. The project is divided in different modules to 
facilitate the division of responsibilities and the experiments of several technologies in each module. There are three 
main modules: the desktop application, the Web application and module responsible for data access. 
 
3.1 Web Application 
The Web component is divided in two parts: a Web application that allows the management of the contents (e.g., 
appointments, patients or reports) and a Web API that provides data to be consumed by the desktop application (see 
Figure 2). The Web application has an interface that provides the user with an enjoyable navigation. To favour the 
communication between patients and doctors a chat platform was developed. All of the project data can be found in 
a relational SQL Server database. 
For a better communication between the doctor and the patients we developed a chat (see Figure 3) similar to the 
ones used in a social networks, reducing the learning curve and creating an intuitive interface for the users. This chat 
allows real time message exchange between the two entities and saves the messages in the database. This last 
functionality is particularly useful if one of the intermediates wants to read a past message or if he wants to leave a 
message for another intermediate to read when he logs in the Web application. 
 
 
 
Table 1– Technologies. 
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Figure 3 – Web application (Chat View). 
Figure 2– Application architecture. 
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Sometimes, the Web application is used to visualize certain data that is not very likely to change (see in Figure 4 the 
report example). This can be inconvenient so we added the possibility to extract from the Web application context 
tables in a PDF format. In this way the users can store the information on their devices or print them for particular 
uses, instead of requiring the interaction with the Web application just to obtain some minor data. 
 
 
 
 
 
3.3 Desktop Application 
The desktop application (see figure 5) was developed to interact with the Xbox Kinect and with the Web 
application. The desktop application allows the health professionals to create their own exercises. The application 
records the user's movements and stores the body points, with the time of the frame they were recorded. Then, this 
information is saved in a file in order to be submitted to the Web application. The patients can access this 
information, using the Web application, and practice the exercise. When a patient practices an exercise a real time 
evaluation is performed, the doctor can obtain the exercises practiced by the users and give a feedback. 
 
 
 
 
Figure 5 – Desktop Application  
Figure 4 – Report example. 
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4. Experiments 
We conducted several experiments to evaluate our proposal and we realized that to achieve the objectives, our main 
concerns should be the user interface because of the nature of the users/patients. The system must animate and track 
the human body but it also has to provide a good communication channel with the patient doing physical therapy. 
During the design of the system we had this in mind. In order to enhance the usability between the Xbox Kinect and 
the user, we create voice commands. The Kinect SDK already implements this mechanism. We used the methods 
offered by SDK and we built a structure to read configuration files that permits the identification of the voice 
commands.  
Another important issue is the exercises evaluation. We decided to measure the body point's angles, to make this 
evaluation independent of the person’s physiology. As the exercise is practiced there are 3 colors that distinguish the 
evaluation: green represents a rate superior to 70%, yellow represents between 70% and 50%. Figure 6 illustrates an 
example.  
   
 
 
 
 
 
 
 
 
 
5. Conclusion 
In this document is described the Healnect project, a system based on the Xbox Kinect to aid physiotherapy patients 
to perform their therapeutic exercises at home without the need of the presence of a therapeutic professional. It was 
described the project structure and was demonstrated the application's main functionalities. The desktop user 
interface is the critical point of this work because of the nature of the users. Patient with low technological level and 
with health problems are the main issues that we have to deal. For future work, we are going to provide several 
usability tests with patients and health professionals in order to improve the user interface.  
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Figure 6 – Real time Evaluation 
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